Abstract Within Europe, mountain ecosystems are generally less invaded by exotic plant species than are 15 lowland areas. This pattern is commonly attributed to climatic harshness, which limits invasive species presence, 16 and higher propagule pressure and rates of disturbance in lowlands, which favours dissemination. However, the 17 extent to which anthropogenic and natural disturbances contribute to invasive species presence in mountain and 18 lowland environments remains unclear. We conducted field observations in a lowland and an upland region in 
presence of a road or trail and frequentation by humans, whereas both anthropogenic parameters and natural 23 components (light penetration, slope, and the presence of a watercourse) were retained as predictors for the 24 lowland region. We calculated the odds of Fallopia spp. presence for the increase of one unit of each predictor.
25
We conclude that the spread of Fallopia spp. in upland areas was mainly linked to human activity whereas 26 dissemination of the species occurred both through humans and in natural ways in lowland areas, and this may 27 be due to a more recent colonisation in the mountains. We therefore advise stakeholders to undertake actions in 28 mountain areas to specifically limit the dissemination of exotic species by humans and to monitor areas of high 29 invasion risk by exotic species, such as areas neighbouring trails and roads highly frequented by humans. 
76
In temperate areas, it appears that invasive plant species richness is lower in mountain ecosystems than 
100
In the present study, we focus on the importance of human and natural disturbances for the presence of 
129
Plots found to be infested within the surrounding plots were rejected and subsequently recorded as Fallopia spp.
130
infestations.
131
In the invaded plots, the total area occupied by Fallopia spp. was measured. The GPS coordinates and 132 elevation were recorded for both the invaded and non-invaded plots. The slope inclination was visually estimated in which a road, trail or working area were present within the above-mention radii were considered as "disturbed 151 by humans", whereas plots in which soil erosion was visible or a watercourse was present were considered as 152 "naturally disturbed".
153
The entire data set, containing 178 paired plots, was split into a lowland and an upland data set at an 154 elevation of approximately 900 m, corresponding to the limit between the collinean and the montane zones in the 155 region (Ozenda 1985) . The lowland data set (number of plots N= 92) contained the paired plots for which the 156 invaded plot was situated below 895 m, and the other plots formed the upland data set (number of plots N= 86).
157
The significant differences between the lowland and upland sites were tested using the t-test for each variable. The characteristics of the lowland and the upland plots, and the significance of the differences between the two 186 areas, are illustrated in Table 1 .
187
The altitude of the lowest plot (in the lowland area) was 276 m, and the highest plot was elevated by 1665 m 188 (upland area). There was no significant difference between the area of the invaded plots of the lowland and of 189 the upland, although invaded plots of lowland (mean: 210 m²) tended to be larger (mean in upland: 109 m², 190 Table 1 ).
191
At all sites (control and invaded), light penetration was lower in the upland plots, leading to more shading on the 192 plots. The slope inclination was higher in lowland sites. The analysis of soil granulometry showed that upland 193 plots were slightly richer in soil pebble (Table 1) .
194
The most striking differences were found concerning the human impact near the plots. In the upland region, the 195 invaded plots and their paired control sites were situated in closer vicinity to working areas and trails compared 196 to plots in the lowland area (Table 1) , indicating the importance of human disturbance for the colonisation of the 197 upland region by knotweed. In contrast, the lowland and upland sites showed no significant differences in 198 estimated frequentation or distance to nearest road (Table 1) .
199
Lowland and upland plots showed no significant differences concerning natural disturbances. All plots were 
221
Frequentation by humans represented the factor with the highest leverage, while the presence of a trail in the plot 222 vicinity nearly doubled, and the presence of a road increased the same probability by about 50% (Table 3) 
227
Compared to these high odds, increasing light availability by 10% had hardly any effect on Fallopia presence 228 (Table 3 ) even when light availability was retained as a significant factor in the GLMM (Table 2) . 
255
The pattern of our results is consistent with the directional ecological filtering hypothesis (Alexander, 
